Background: UNRWA provides primary healthcare for around 5.9 million Palestine refugees (PRs) in Jordan, Lebanon, Syria, West Bank and Gaza. In 2015, UNRWA started, in cooperation with Microclinic International (MCI), to implement an innovative diabetes program, aiming at improving awareness about diabetes care among PRs with Diabetes Mellitus (DM). This program takes advantage of a unique model of "microclinic" MCI social network program, a novel social network based on diabetes education intervention. Methods: A quasi-experimental study was conducted to evaluate the impact of the UNRWA-MCI program in 115 UNRWA's HCs in Jordan, Lebanon, West Bank and Gaza. 1000 participants were randomly selected from around 60,000 participants in the program. After training 996 nurses on UNRWA-MCI diabetes care modules, groups of 10 -15 participants with their social networks (around 20 participants in each group) attended eight weekly sessions, during which the program was introduced. Anthropometric and blood pressure (BP) measurements were collected on weekly basis, while glycated hemoglobin (HbA1c) was tested before involvement in the program and after completion of sessions with a three month period between both measurements. SPSS Version 22 was used for data analysis. The study protocol was reviewed and cleared by UNRWA, Health Department ethical committee. Results: Out of 1000 patients randomly selected for the evaluation of the impact of the program, 969 (81.9% females, 18.1% males) have completed the study. The average weight loss was 2.0 ± 4.6 Kg and significant improvements were seen in waist circumference (WC), HbA1c and BP (p ≤ 0.001 for all). Overall drop in HbA1c was 0.6 ± 1.2 with 8.5% increase in patients with 
Introduction
Conflict and natural disasters have forcibly displaced more people than ever before; thus, creating effective strategies to address health needs of displaced populations have become a key global health priority [1] [2] [3] . Palestine refugees represent the largest refugee population in the world; currently over 5. care, relief and social services, infrastructure and camp improvement, and emergency response in situations of armed conflict. UNRWA is the main primary healthcare provider for Palestine refugees [4] [5] .
As in many countries across the world, non-communicable diseases (NCDs) have emerged as the main cause of mortality among refugee populations [2] [6] ; cardiovascular disease, hypertension, cancer and diabetes are now the main causes of morbidity and mortality accounting for more than 70.0% of deaths among Palestine refugees [6] - [11] . By the end of 2016, UNRWA records showed that over 140 thousand people in Palestine refugee camps have type 2 diabetes (DMII), and that around 4000 of them live with type 1 diabetes. Diabetes is a growing problem among refugees as among others-the number of Palestine refugees diagnosed with diabetes is estimated to grow by 3% -5% annually [12] .
UNRWA conducted 2 rounds of Clinical Audits on Diabetes care in Jordan, Lebanon, West Bank and Gaza with a sample size of 1600 diabetic patients. The first audit was conducted in 2012 followed by second round in 2015 using same methodology. The results of both audits revealed that there is a need for comprehensive and standardized training materials to be used by health staff across all fields, in addition to the need for capacity building of staff and for raising [14] .
Previous studies show that social networks can be harnessed to impact people's health behavior. Since diabetes is a chronic disease which requires extensive behavioral changes and adherence to a complex diet and healthy behaviours, social support is considered as one of the influential and important factors for performing self-care and for adherence to the treatment and disease control [17] . Microclinic International (MCI) is a non-governmental organization that aims to improve NCD self-care and management using a social net- ≤ BMI < 40; and, extreme obesity (class III), BMI ≥ 40 [22] . Abdominal obesity was assessed using waist circumference. Participants were considered to be at risk due to abdominal obesity if men's WC measurements were >102 cm, and if women's WC measurements were >88 cm [22] . Blood pressure readings of the participants were classified into the following categories: readings were considered not at risk if systolic BP was <140 mmHg and diastolic BP was <90 mmHg, whereas readings were classified as at risk when systolic BP was ≥140 mmHg and diastolic BP was ≥90 mmHg [24] . Glycemic control was assessed using participants' HbA1c measurements. Patients were considered as uncontrolled if their HbA1c is ≥7.0% and as controlled if their HbA1c is <7.0% [8] [25]. We compared mean weight, BMI, waist circumference, blood pressure, and
HbA1c readings before and after the intervention using paired t-tests. Furthermore, McNemar and McNemar-Bowker tests were used to show the shifting of the participants' readings within each of the mentioned categories before and after the intervention. The differences in measurements before and after the intervention were considered to be statistically significant if p ≤ 0.05.
Results

Patient Demographics
Out of the 1000 participants randomly selected for the evaluation, 31 who had some missing or inconsistent data were excluded from the consequent analysis.
The average age of the 969 patients included in the data analysis was 54.2 ± 11.7
years, including 795 females (82.0%) and 174 males (18.0%). Table 1 shows the number and proportion of patients who participated in the evaluation process stratified by field.
Body Measurements and Biomarkers
Average there were significant reduction (p < 0.001 for each) in the averages of the mentioned categories, as shown in Table 2 .
In average, participants have lost 1.9 ± 2.6 Kg of their weight;7.2% had lost more than 7.0% of their weight, and 65% lost between 0.0% and less than 7.0%
of their weight, whereas 27.8% had gained or had no change in their weight.
A significant reduction in the average BMI of the participants was observed after the program (32.6 ± 5.9 before and 31.9 ± 5.8 after) ( Table 2) . Table 3 shows the percentage of change in all BMI categories before and after the program for both genders. It was observed that there was shifting in the total number of patients between the different BMI categories. For example, the number of obese participants has been reduced in obesity class II category (from 207 to 170) and in extreme obesity category (class III) (from 93 to 80), whereas the numbers in the normal and overweight BMI categories have been increased, which might explain the shift in numbers for obesity class II and extreme obesity (class III) categories.
Based on the WC data for the 969 patients, the average of the WC measurement was found to be significantly reduced by 1.7 cm (103.6 ± 15.3 to 101.9 ± 14.7) ( Table 2 ). According to the World Health Organization (WHO), a waist circumference of >102 cm in men, or >88 cm in women, has a substantially increased risk of health problems such as diabetes type 2, heart disease and high blood pressure [22] . Based on that, the WC has been stratified in both genders according to their WC high risk cut-off points and then the overall change in WC for all participants has been examined. Table 4 shows the numbers of patients of the two genders stratified based on the risk they have due to their WC measurements before and after the program. The number of participants who had risky WC measurements decreased at the end of the program. We have also examined the changes in the BP readings for the participants before and after the program. In general, there was a significant reduction in the averages of the BP readings including both systolic and diastolic values. At the beginning of the program the average BP for the 969 participants was 129.3 ± 15.6/79.2 ± 8.5 mmHg, while at the end of the program it was 125.3 ± 13.5/76.9 ± 7.8 mmHg ( Table 2) . A blood pressure (BP) equal or higher than 140/90 mmHg is linked to an increased risk of heart disease and stroke [23] . Based on that, the significance of the change in the average BP values were compared to Journal of Diabetes Mellitus the cut-off point as shown in Table 5 . The number of participants who had systolic and diastolic readings of <140 and <90 respectively has increased at the end of the program, whereas the numbers of those with risky systolic and diastolic readings have decreased. A significant change in the average HbA1c value has be observed after imple- 1.9 to 7.9 ± 1.8, indicating an overall drop of 0.6 ± 1.2 ( Table 2 ). Of all the 969 patients, 27.1% had a reduction of ≥1.0% in their HbA1c readings. Table 6 shows the numbers of patients classified as "controlled" or "uncontrolled" using the HbA1c cut-off point determine by the American Diabetes association (ADA); patients with HbA1c readings <7.0% are considered to be controlled, while those with values ≥7.0% are considered at risk for diabetes complication [24] .
Discussion
The purpose of this study was to examine the impact of a social network based pressure on health and increase of compatibility with the nervous pressure of the diabetes disease [17] .
Social support networks may mediate the impacts of economic and environmental disadvantages by promoting increased access to social capital, with a resulting increase in self-efficacy behaviors. Social support has been examined in numerous forms, as it relates to the facilitation and hindrance of patients'
self-management of chronic diseases such as diabetes. However, social support is a complex concept which corresponds to the multiple social networks (familial, occupational, community-based, institutional, etc.) surrounding an individual patient that exert positive and negative influences on a patient's ability to self-manage [28] [29] [30] .
In order to address challenges of diabetes care at UNRWA health centers, the capabilities with informational support was especially strong in the low education group, whereas the association with emotional support was stronger in the high education group. The authors concluded that the informational support may therefore provide a possibility to reduce the adverse impact of low education on self-management capabilities [32] .
Comparing these result with UNRWA's and MCI joint project, similar improvements wereseen after 2 years of implementing the project. For example, there was an average body weight loss of −1.9 ± 2.6, and an overall BMI category shift, especially in the obese class II category and normal weight, as shown in [33] . Another systematic review looking only at NCD interventions for humanitarian crisis settings, had a final study sample of eight published studies; three involved Palestine refugee patients, and evaluated an electronic medical record intervention [34] . None of the included studies utilized a social network based intervention.
These results highlight the extremely limited quantity and quality of evidence on NCD interventions in this setting, and the importance of studies like this one.
Our study has several important strengths. This strategy highlighted many of the barriers to healthcare services within the context of refugee camp settings.
The MSN model was culturally tailored to suit Palestine refugee community settings. In addition, it did not only involve patients' social networks, but also has engaged local nurses and healthcare workers in implementing the program. A recent review evaluating the status of the diabetes epidemic among Palestinians, identified internal and external barriers to NCD care; it noted that internal factors (such as psychosocial and cultural attitudes, and interpersonal factors) were the most difficult obstacles to overcome, which is why culturally competent programs are key to effectively combatting NCDs, especially among Palestine refugees [19] . Furthermore, measurements were taken in a clinical setting by medical professionals, which improved the accuracy and reliability of our data. We also observed trends consistent across all measures, and at HCs in all locations, and our results were consistent with previous MSN intervention studies.
Our study also had some limitations. We only recruited patients from the largest UNRWA clinics at each location, only included registered Palestine refu-
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gee patients registered at these HCs in the study, and the study population mostly consisted of women. We also did not have a control group, which limits our ability to make conclusions on the effectiveness of the MSN intervention.
Future studies should incorporate more male participants, and develop a study 
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